IIMIMO 

VATIQN 


ABG 


jAjSfl oJo || iLJaJl a^l gJjJl) 


^OjJl J-OO^I 41)1 ^uaJ 

Isu to) pj 4*5*03 4)1 4 -JLp 41)1 Jiooo UJlcw q\JL^j-tl ij^wl ^U- ^L*Jl3 5U0JI3 q 4 >lsJl 03 41 ) JlooJI 

^JLo>3 d^i& nil 41 )) J3-u>j Jl 9 


J4JI& JtaRj y O^j < 4Jia.) j^uJ 4J19 J*olp- oj 3 < dJLo 4isl 3^ JI J*l^ 03s c &££ li) Jo Lo g^u> l^-ol 4&1 jCi3 
(J3S 4**3 Lo jJ) Cuts' 3 ^3 Ij3 j-o 4a-oJ jls i 4 gIooJI ^3jJ 3 < j^Vl SSI3 4s*oLo 3 c 41) J^sJ) js^ol : ^JL vo oJi 

(J $llG Jxp' 3 < O3-0I 41)1 g-oo 4!u CJI5 jdO 3 < 4J ooS lo yi UjJI j-o 43L ^ 3 t 4CUG Ju C^OS J»> 3 < C3-0I 4*JL 41)1 

4 o^lj 3 LijJ) 4*3f 3 < 4-JL9 

^00 : OJo 4 >l ^So 4 -oMo - ou^jfvJI £j*s*o: 3 Jlo^I - JUS!) : OJo*U - Cob Jj Jl>J : 33I3JI 


Jlp- tji I333& oj b 55 4 jJ ^CoL 55 3&3I 

4 o <JJ 1 aa J3UI Jl Or^jt^3 4 £iii)l OlibjiiJI I3O33 ,JJI j-o £-41 3) 

Jjiob 03 t>3 do ^4-0*3 y&li Olib^jDI Ijili Sj-o J3I Col 333 <c 64S3 1331^0-35 


jrCcS ^ys 1^3 <C 404II3 4lxco^Jl Olp-L^j) J-o ABG Jl £ 303-0 

Cul&l jmZ&Lo Glob- 4*^3 <c GlS JoS ^3iS 4.3 LuS 4p-lj^i>3 


« qjS jlsu I&IU33 4-4S 4*53 
£3034) ^-oj lo lo JI3 £3034! 4^3■«**<03 4ja-c*u*)l oJdJl J-o LG) 

3Ujlo J3J The little ICU yl*S 


3Jbjlo J33 oaS j -0 ^3-^34!! 4 h^u| 4 oj>jJ ^ 5 jLp ^y^JI c< J4-u>3 03^ ^ySJI oj Ls 

<c ^y^JI ^03^ Llo 4 h. : s..uU olslul 4 aS JLS3 
^3-taiLo Uap' <3! 4*S 3) 13331^)3 

« 4 j>Ip- J3I 

< t extracellular fluid Jl J 3^3344)1 03^) 3^* 
" HC0 3 " V3SCJI3 PC0 2 Jl jh balance ^ extracellular fluid Jl J 03>j }^y 

u 3^ Oljr^ltl gu 4§ysJI ^^5^ ^J^Llo 4*33 

o^SLJl ( PCO2 ) 3 24 33Lao 30-33JL4JI J3J 

H + = 24 X PC0 2 / HC0 3 


40 mmHg 33UU PC0 2 Jl ^ Normal Jl Jl 3! 

24 mEq/L 33LUU 035LJI3 

<c 33 L *uc& 303j 4*4^1 J3> l l«il 


H + = 24 X (40/24) 
H + = 40 nEq/L 
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Eq/L 53UI) 4JL& jJ CJa^y 3J 

Eq/L l) 4 jl& lj 1 j 5 wJI L^jlu 

extracellular fluid Jl J j£>l 0! oL** \*s 

j*Sy J5JL0 4^)3 

( CuJLs^)! 0 10 6 ^Lu-o CjJLs$&I 53UI JJ ) 


« PH Jl j,p j\sib 4 J 3 << 4hfl;ll jrOJ ^15 4^9$ 

c< ^ Jj>Jj LJL> (j-uj 


Types of Acid base disorders 


« acid base disorders Jl 
HCO3 JI3 « PCO2 Jl ^ jbbu j—a— 

" ^isu UjiUl" extracellular fluid Jl j 

PC 0 2 Jl i jl^ 4«sJI >l 
respiratory acid base disturbance Jio-j aa 
respiratory acidosis « PC 0 2 Jl j aabj <u& 9) • 

respiratory alkalosis « PC 0 2 Jl J oa&s <us 3) • 


" y^SLJI " HCO3 Jl J JI 5 jjadl 3I 
metabolic acid base disorder Ji«-j <54 
metabolic acidosis « HC 0 3 Jl j ja&> 4-9 9} • 

metabolic alkalosis « HC 0 3 Jl J aabj 4-9 $3 • 


« jbJI 1^0 

respiratory £3^341 « Jb abbl J PH JI3 « abbl j PC 0 2 JI3I 

alkalosis J3 acidosis eblS laj ajks-.o PH JI3 
alkalosis aa 7.45 j&\ PH Jl 3) 

acidosis aa 7.35 ,> J9l PH Jl 


metabolic £3-0341 JLj « abbVI j PH JI3 HC 0 3 Jl 3! 
Alkalosis J3 Acidosis CblS laj aju*-j JJI3^ PH Jl 9^9 

« compensatory response dlalko « acid base disorder JS 

Juob- ijtij ug -lo PH Jl i^jby yUl 


compensatory responses Jl 

ijo to 4— mu, Jl (3 ^Sb^JI ^£> Ja—A —J 

PC 0 2 / HCO3 
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<( JULU Jx*-o> 

(respiratory acidosis ) arterial PC0 2 Jl J Sabj 5 ) 
LojMJI J vbSCJf 3**y ^j3 do I &Jo J 3 SL& compensatory response Jl 

4x)b PC0 2 Jl JU duMuJ] \^!>0 

PH Jl JUb3 

C&kj italx-U J$ib Olsu « ^jiaJtl j$jS$ Ula jlS^ 

Jmcu>) djj^ijS \^s> + Pka Jl 1 ^ 33 ^H Jl oi 


pKa + log ( HC0 3 / H 2 CO 3 ) 


<c ^JujG&juLQ 

555 4 jJ ^ 15 J 1 

pKa + log ( HC0 3 / H 2 CO 3 ) cpLu PH J) 

555 4 jI ^xs 

2 ^c. e. 

is dJ^SI ^1 U << OLobjil ^3!) <c 

jJ 55 Lo> jl ^b 3^ ,Jj) 

(^^Ixs SyljJl dx-L-uo 


constant t^ouJ cuLaxJI ^ d^-lp- 1 < Cub aa is Jl 
(3.14 ) 22/7 ^ Jll « CJI 55 


cc b 13-^ 

555 4 jJ 1 $JLx& cLa-^J) £3^ 

SjruS' iu>l^ « 6 JlS juS JiSd gv^uls l^lj 
«■ > 
jblfcxi l^S I3I1S' 4 s'Ipu *>3 « ioo dp- Jwb> l^lj^ 

3 Lil J jbU^yi J03 

( dissociation constant ) Cub 1^1 4^b-13-^3 

« 4 p-Ipu*> 

c< I&3L0 i^lpuiJI JLSU3 

4 JU J joaxJI 13^0^3 
dissociation constant« &b Cub l^l £>b- 1 3S3JU3 

Mlo £>j 5 db^jb^ 

6.1 yio d^b jjLJI Cub « carbonic acid Jl 
2 « d^li^ jjUI Cub « HCL Jl 

<c Il 5 bi >3 

^15 ^1 
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ABG j^jVI || *LJaJl ^13-t) gjjij* 

« 

J)jlj 0->b l^0wo>l 4 j> 1^ 4x9 <Lu)\jS ^JbJJs cc jfCSi ^Jb\X}s> cLco-^JI ^ 3 ^ 

pKa 4 a-o)I JJI b 

6.1 « carbonic acid Jl £b j/lxll Co IS 

<< ^-xJs 

55 aoS oa^ go ^3 « Normal Jl ^jlJI J carbonic acid Jl Jl yjSJJl 4x*J 

20 

6.1 « ^3! b pKa Jl 
oijte Normal Jl JLJJ1 J carbonic acid Jl Jl yjSJJl '<L^ 

1.3 vS3ba-o jj^tsJl Jj0^3 

555 4 ^'b?' jtoJblS 


7.4 3 * ^1 l^lxj PH Jl UL> 

1.3 ^Lu-U ^Jj^tsJl 

7.4 = 6.1 + 1.3 ^La-o PH Jl (^szj 
Normal PH Jl ^3 

« iJalsJU JL ts 4x)b‘ 4 ibjl aJ3 jUal^b l^ib 

7.4 « Normal PH Jl Jjup CJ1 
6.1 ^Lu-o 1^3 « Pka 3 ^ JJI Cob 4 tabJ>l (J cjj> JjLx£ 4 x 93 
7.4 Jl j-ojo 1.3 4tabJ>J (j JmoIs ^JLj 

1.3 ^Lu-o JJl 3 ^ ^j^tsJl ^.i)jU' 3 j 3 

j Cus> J3S0 j^u>I dLj^jjSJI J| ^>j^«lJI ,jru to 4 xxuJl ^JLj 

( HCO 3 / H 2 CO 3 ) << ^Ui -03 4xauJJI3 

J-cu»l dbj^jSJI 4x3 ^litl3 « <w>j^xJl 4x9 JslwxJI 

dlj " VjSLJI 3 Jb Jill " Ja^JI 3 J 

^0 jfCS" I ^JL)jlC'3J (^9^bc& << ^jJjjuS qjs JiS) 4xxux)l 

1.3 j-° JiSi giiaxA ^3jJI 
6.1 3 ^ JJI Pka Jl 3 J 

7.4 jrCS"I CJL> PH Jl 
Metabolic alkalosis Jl J eJio 


compensatory response J a*> & 3 JWI J ^>1)3 

PH Jl j^jrbiu 03 4xxujJI Jio jbxc£ " Ju*ul dJ^jSJl 4x9 <JJ1 " ^ULU ^ 33 ^ 431 
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CO2 Jb dil Sj3^o (J J^a^u JJI 6$ 

" wblj C0 2 Jl " respiratory acidosis in* J Jitb^ 

Ju-tt/1 dbo^jjSJI JJU-o 6$ CO2 JI3 

Ju-U>) dJ$Jj5Jl Jl Oj^-uJl qU « flitl (J ^3^$-° 6^3 

J-0 J31 (Jj) ^ijj) « ^j&sJI JiUJb 

1.3 Jit gllxjb 

Pka Jl Cob ^3j (JJ1 6.1 Jl ^Js> dsuzsxj It aa gJlk ^UJ ^£J1 

cJs PH Jl J&L& 

compensatory response J*&> J^l^-o ^0 2 J\*J\ J ^>1)3 
PH Jl (J jru 5 JlCcfr " o^-cJI " Ja-a^JI (J ^33^3 JaAlgo 43 J ^ 

4»-oI3 J3S0 dj^Lsttlj <3 a 4laiLJI b 

« OjJ Jlso JJI 4hfl Jl 

compensatory response Jl « ^ju-* b cJJ^iLo 
primary acid base disorder Jl Ju* 1 ^ua 
PH Jl J jr^JI j-o 13^-0 6^5 


primary acid disorders and associated compensatory changes Jl ^ ^ISoo $^jU J^ ±>b$ J aoS J$ju> 4 J 


Primary disorder 

Primary change 

Compensatory change 

Respiratory acidosis 

Increased PC 0 2 

Increased HC 0 3 

Respiratory alkalosis 

Decreased PC 0 2 

Decreased HC 0 3 

Metabolic acidosis 

Decreased HC 0 3 

Decreased PC 0 2 

Metabolic alkalosis 

Increased HC 0 3 

Increased PC 0 2 


Scheme for acid base interpretations 


ABG JJ Interpretation J^si It, l^k- iaXJ Ujiit <us 

« ijtillj JjJI O^iapJI 
primary and secondary acid base disorders Jl ti>su 
HCO3 Jl « PCO2 Jl « PH Jl « 43}lill Oljjaitl ^IJiiUil Jjjls j^ 


« 4£JUJ) o$iai>JI 

metabolic acidosis Jl> &0I0- 


acid base disorder <U9 jl (J>su jLLt J 5 l ^jil 
o>SLJlj « PC 0 2 Jlj « PH JJ« Normal range Jl ii >so ebl 
7.45 Jl 7.35 jx « Normal Jl« PH Jl 
( mm Hg ) 45 Jl 35 j^> « Normal Jl « PC 0 2 Jl 
( mEq /L ) 26 Jl 22 « Normal Jl « HC 0 3 Jl 
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« Ji^l O^las^l 


Identify the primary acid base disorder 


ABG Jl (j ,juj Pa CO2 JI3 PH Jl Jc ,ja SJaiJI 
Normal range Jl a^> jcaVl jsA J 
: JUtf oiJapJl J ^es acid base disorder <us (JL> 


abnormal « PaC0 2 JI$PH Jl $J .\ 
: ObslpoJI Jt jaj 

" jdd9 3 I jvJlt " cbtiJI (J (jrLiSiH $J • 
metabolic « Primary acid base disorder Jl«(^ 

" JJS JUII3 Jlc Jlp-I^ " jjflJisw jufcbul J jUaJI 3J • 
respiratory « Primary acid base disorder Jl « ^Ju>_ 

normal « " Pa C0 2 JI5 PH Jl " jcaVl o* J^b jtf s* -t 
metabolic and respiratory acid base disorder « Mixed go j*Lsta> CJl 

alkalosis JUII.9« acidosis jl»-I 5 
no primary acid base disorder L&j 
compensatory responses to primary acid base disorders never fully correct the problem Jl jil 

Never normalize the PH and PaC0 2 


Normal JJI ^a> « PH Jl jlS $J • 
respiratory disorder Jl aa^-us « PaC0 2 Jl jju abul ,^£0 
respiratory acidosis ijio « oobj J S 
respiratory alkalosis « jo£j J S 

Normal JJI ^a> « PaC02 Jl CJIS >1 • 

Metabolic disorder Jl ao^as JJI « PH Jl jJu abol ^£0 


« 

Evaluate compensatory responses 

primary acid base disorder Ujulc. It, ^a$ 
Normal range Jl ojj jd&ll « PaC0 2 JI9 PH Jl jl ilb- J ^ JJI 

« j£J 

( © ^yju skip ) ^a a$k»JJ « Mixed dilb- J 


« primary metabolic acidosis or alkalosis djo*-J A 
expected PaC0 2 Jl jLitc- oJalAo ^ ii .> 

• Metabolic Acidosis » 

Expected PaC0 2 = (1.5 X HC0 3 ) + ( 8 ±2) 
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• Metabolic alkalosis » 

Expected PaC0 2 = ( 0.7 X HC0 3 ) + ( 21 ± 2 ) 


” expected PaC0 2 Jl it dd oj^I cji cJa 

« L) (JAJ 

« " measure ddc Jjib JJ\ " PaC0 2 Jl dJLslLa ABG Jl jl^s- jJ • 

dlabitb dXsSjjj JJI ^JJI Ja 
respiratory acidosis « secondary jl additional dji^ 

« PaC0 2 Jl dMho ABG Jl jl^jg- 3 J • 
dJabdb dlsdjjjj dit m2- yUl ^JJI Jil 
respiratory alkalosis « secondary jl additional dju* ,Jut 


« respiratory acidosis or alkalosis da^t 5 J .r 

PaC0 2 Jl ^ 

dJldl oJitsitl pljdo*>b expected PH Jl jU* 

• Acute respiratory acidosis » 

A PH = 0.008 X A PaC0 2 
Expected PH = 7.40 - [ 0.008 X ( PaC0 2 - 40 ) ] 

• Acute respiratory alkalosis » 

A PH = 0.008 X A PaC0 2 
Expected PH = 7.4 + [ 0.008 X ( 40 - PaC0 2 ) ] 

• chronic respiratory acidosis » 

A PH = 0.003 X A PaC0 2 
Expected PH = 7.4 - [ 0.003 X ( PaC0 2 - 40 ) ] 

• chronic respiratory alkalosis » 

A PH = 0.003 X A PaC0 2 
Expected PH = 7.4 + [ 0.003 X ( 40 - PaC0 2 ) ] 


« ^a Gilabdl (josj ijuj jLitt 

cc A PH dal Jjdi 

primary acid disturbance j-a»o It djo*. cdl « ,jjuw b 0" 
« compensatory response Jaro ^c?Jl 

respiratory « aa Primary acid base disorder Jl jlS 
compensation Jl Jar renal Jl U J-is 
« 1 mm Hg Jjr$ PaC0 2 Jl ^ jrusdl 
acute illsJI jJ 0.008 Jjr$ PH Jl ^ jjr 
chronic dlb-JI >1 0.003 Jjr$ PH Jl J juiu J asuh>s 
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« t-Ja 

55 Expected PH Jl o^s- 14 4jI GJiixJ 

« b jaj 

4^ufcpo> CuJ (_jUI « ABG Jl (j dlbilb JJI ^ jjlax> CuJ 
fully compensated J5 « partially compensated « acute iibJl Jjs sjts-j jLLt 

« b jAJ 

expected PH Jl jo ABG Jl jl^pu 05-^41 5) • 

chronic ( compensated ) Jl^ « acute ( uncompensated ) Jl c^lx> 
partially compensated respiratory acidosis or alkalosis « <ulc J5& a disorder Jl ^£0 

" JJs PH JI5 «jrc5 C0 2 Jl i^xsj "« respiratory acidosis Jl dJb- J • 
acute condition JJ dx~*s- JJI 595x41 ^ Jsl« ABG Jljl^-JPH Jl $J 

secondary metabolic acidosis <L9 (JL> 

chronic condition JJ <u^s>- JJI 595141 j* jtfl« ABG Jl jl&s- J PH Jl 5J5 

secondary metabolic alkalosis <ci <Jlo 

" Jb PH JI5 « JJ9 C0 2 Jl ^so " « respiratory alkalosis Jl ilb- j • 
acute condition JJ 4 x^p- JJI 595x41 jx> jsS'l« ABG Jl J PH Jl 5J 

secondary metabolic alkalosis <L9 (JL> 

chronic condition JJ JJ) 595 x 41 Cy> Jsl« ABG Jl J PH Jl 5 J 5 

superimposed metabolic acidosis <U9 ,jl> 

« 4illxJI ijjai>j| 

Evaluate metabolic acidosis 

djrb'JI bjiai-JI (5^5 

: J*-i^5 Metabolic acidosis Jl dJb- J 4l»*x> ,5*5 
extracellular fluid Jl j ^5-^-0 JJI anions Jl <5*5 « anion gap Jl &?-b- J5I .\ 

55 4X*-0JSl 

metabolic acidosis Jl 49>&o J jicLu jlit 

serum HC0 3 concentration Jl J jrusxi^ « anion gap Jl J jruaxl) iijlLo SjLt ^5 « iblxil gap Jl .r 

gap - gap ^o-x> J 5 S two measurements Jl jo gap Jl 5I £^115 

55 dx^jsl 

( a metabolic acidosis and alkalosis ^xsu ) Mixed metabolic disorder 4*9 5J aJ'A*- j* joix* 

dXo UJb jiJb-lxo5 Xsu jSLo-o JJI 


f Page |8 


"^SoJjjy ^jO " (Jls 11 djj Jlo^JI : ftlf-jJ) « jjjI yi 4)1 y : jSjJ 1 J-3s] ” yis dbl (jl ip-Lo 


jfiJ 1 (jj-u) ^ C-co 

y 













IIMIMO 

VATIQN 


ABG 


j^jVI yJo || iLJaJl a^l gJjJl) 


4jbl clw jl g-o gjiS 5 jls^I^ *6^)3 pJ5a)3 Gaps Jl dL^e 

cc anion gap Jl &>b J3J 
55 anion gap Jl 4 j 1 
electrochemical balance ^ibo JU^ « ^ju-* b db^iLo 
" cations " 4^34,1 oU^JJI yjy} 3U «" anions " iJLJl oU^-JJI y^Sy O3S0 pjj 

« ob^yi js JJI 3 J 1 (J djLLo 3 

Oj£-cJJ 3 JUJ3ISJI3 ^3J^3^aJl ,3j LJL03J ^.^uuguj JJJ p^cS 1$ 

Ju a ft a * <* *x JLo0 JJ1 Ob'bJb 
4*cJLo> 31 4m<J> 3^ L->b^uX» 13 ^ IS \f-\yui 


I JU 1 J 3 iLL& cc 4 JjIslo '6jyo ^ p^SJI li-Jb 3 J 

dj^a^tl 4^>34 j 1 OL^uuJl Jolj ” ^3^3*2^! " £>3uabU 4^>34>1 OUpuSJI 

(33^0-^ 

4 j 3^0^41 jrb 4 JLJ 1 Ob^-aJl Jjlj LJ»j^-cJl3 JoJ3ISJI (3j 4->3-u*^-tl dJLJl OljLPidJl 

Na + unmeasured cations = Cl + HC 0 3 + unmeasured anions 
Na + UC = Cl + HC 0 3 + UA 

jJ lq 3 JJI OLl?u*JI UJb-3 c< tfd 4 Jjb-tl g bjb 3J3 
Jb* USjis £ l^uugb (jX>jJjjJLo JJ1 OL^-jJl3 

* JUIS ^ib 4JjbJ^l ^s^Lijb 

Na - ( Cl + HC 0 3 ) = UA - UC 


UC Jl 3 cc UA Jl go &AJI 
anion gap Jl wj oo 


anion gap JI3 

( OjSJJl3 J0J3J5JI ) ^3-oj>w03 ^3^J3J0JI go (Jjjiil 

Na - ( Cl + HCO3) ^Lc-o 
55 4J 4Ajbjujb oa anion gap Jl 

: j-o gob oj metabolic acidosis Jl JU^ <ioJbiacb oo anion gap Jl 
" lactic acid Jl " nonvolatile acids J g^J • 

" diarrhea Jl oJb J U " bicarbonate JJ jlos 3I • 

55 ^ d&kj normal value Jl 
12 ± 4 mEq /L « anion gap Jl 
12 Jl 8 J-0 
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serum electrolytes u***^ JJI sjujl?- sj&p-I f)jcku.l 5*3 
anion gap JJ Normal value Jl ^ 
7 ± 4 mEq /L 
( JJ djiti J*s ) 

12 ±4 mEq /L j* 3 A jvS'l 4 * 1 & ju-Slo JJI ^ 

?? anion gap JJ interpretation J*su ^Ijl 
: d *9 Jk metabolic acidosis Jl 
elevated AG metabolic acidosis • 

s' 

normal AG metabolic acidosis • 


« elevated anion gap metabolic acidosis Jl 
extracellular fluid JJ « a fixed ( non volatile ) acids dsLbl Js^ 

ketoacids JI 3 « lactic acid Jl 


« normal anion gap metabolic acidosis Jl 
ja J 5 J5Jl jJjj j compensatory increase 3 « vjSJJI j jM> j**so*> 
hyperchloremic metabolic acidosis l^o.. & 4 JI 0 JI J 3 


© Wl> JkS-b 

« high anion gap metabolic acidosis ilia- J 

J0J3ISJI J oibjj 03^*00 jji. 03SL) t-jjSJJI " oiis " jaiij 

yjSJJI o^aJ oily J««i>« dissociated acids j-» c>UI" V 1 -^ 1 oUpuJJI " anions Jl jll 


js. dJ 33 ^J>l Olp-WI | Js- dJiaJI jasu 4*3 

high anion gap metabolic acidosis Jl 
Normal anion gap metabolic acidosis JI 3 


High anion gap metabolic acidosis 

Normal anion gap metabolic acidosis 

• lactic acidosis 

• ketoacidosis 

• end stage renal failure 

• methanol ingestion 

• ethylene glycol ingestion 

• salicylate toxicity 

• diarrhea 

• isotonic saline infusion 

• early renal insufficiency 

• renal tubular acidosis 

• acetazolamide 

• ureterenterostomy 
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« 4 *s ^51; JJI olp-lpJl <j* oi anion gap Jl J^ 
^5553! l^JLc JuJ>aZ 3 Li.o JJI Gb-b-JI j-o 64 « AG Jl 

Normal anion gap gJlb3 « lactic acidosis l^s iysS oVb- 05-^ d/V 

normal anion gap 3 « lactic acidosis d*ut « 64 JjsLiII 
anion gap Jl U3VJ 1 i jy>.9~J'Vl yytJ 0IS3I 


« yyb 5 J dlll^s-G^I 

53 L 4 UJ AG Jl JjLift Gjl j£L> 
Unmeasured anion - unmeasured cations 
unmeasured anion Jl cs.\jj ob-b-Jl j-o 64 ^ 3^)3 
JJi p3j AG Jl « 64 qu» 3 ; JVI JJ 5 ls 

0 ry 35 -jyi jaij go j*a « high anion gap metabolic acidosis J^&> is-b- dJiit 03 SJ 

Normal anion gap metabolic acidosis 

AG Jl Js. hypoalbuminemia JJ ^l;Jl 54 ilSLUl J*. l 3 *l£z> yU* 

« anion gap Jl j5J>* 
( mg / dl ) Gla- 5 iJl 3 « ( g / dl ) yu> 3 */VI flJba*>l> 
Majority of the normal anion gap Jl j* o^ss -^ 0 01 ^ 54)13 j^/yi jV 443 
AG = [ 2 X albumin ] + [ 0.5 X P0 4 ] 


« ^ 03 ^^! Gxty dJilsitl AG Jl 1 . 33^14 
« [ Na - ( Cl + HCO 3 ) ] djJuJiill ilslsitl ijjt AG Jb l^jjlajL ;3 

0ru>*4VI C... c - ly ililsitl AG Jl ijjo yS I <c 4 j JulinJI AG Jl 3 J 

nonvolatile acids JJ yU- 64 J^ill 


Determinants of the anion gap 


Unmeasured anions 

Unmeasured cations 

• albumin (15 mEq / L) 

• organic acids ( 5 mEq/L ) 

• pohosphate ( 2 mEq / L ) 

• sulfate (1 mEq / L) 

• calcium ( 5 mEq/ L ) 

• potassium ( 4.5 mEq/L) 

• Magnesium (1.5 mEq/L) 

Total Unmeasured anions = 23 mEq / L 

Total unmeasured cations = 11 mEq / L 

Anion gap = UA - UC = 12 mEq/ L 


© 54 io3JsJ,l ijjt © UJb Jb-b 
« J J s I 5 J^<«‘-o b duMjuJ JS ^ 03^. 1 VI 3 J 
4mEq/L « 53 UUO anion gap Jl 
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« gap-gap Jl«Jb 
5? gap-gap Jl 5 ^ U 

high anion gap metabolic acidosis s$s>s j « ^ju-< b dJ^ 
another metabolic acid base disorder <J>A 3 j£a 4I o-° 
« a normal AG metabolic acidosis ) 
( metabolic alkalosis 3I 

jij43^5^0 o^ u gap-gap Jl 
( normal AG JI3 measuredjl jo Jjill) AG excess Jl iSjlio 

HCOb deficit Jl Jl 

« HCO3 deficit Jl 

Normal HCO3 Jl J03 « Measured HCO3 Jl jo J^ill 

jb Ult 

12 mEq / L normal AG Jl 
24 mEq / L normal HC 0 3 JI3 

AG Excess / HC 0 3 deficit = ( AG -12 ) / ( 24 - HC 0 3 ) 


« Aa m J J I 

gap-gap lfe .o .. ols 5 1 

« High anion gap metabolic acidosis Jl go IJJI <-93-20 
" normal AG MA 3 « high AG MA " Mixed metabolic acidosis • 

metabolic acidosis and alkalosis • 


Mixed metabolic acidosis Jl 


extracellular fluid Jl J « fixed acid tt, 4 - 
high anion gap metabolic acidosis 

anion gap Jl J cabjl) 3^ 03^ « serum HC 0 3 Jl J j-a^-o JJI oa&JI 


(gap-gap 3* JJI) HCO3 deficit AG excess JI3 

AG Excess / HC 0 3 deficit = ( AG -12 ) / ( 24 - HC 0 3 ) 


Jis-lg ^3Lu^ 


Hyperchloremic acidosis ddb-CJj 3) l<bu> 4 - 

« JJJ3ISLII J bibjj ja^ s CU) *_>j£*JI jodj isob jLaip-b (jib JJI 

iJU ^350^5 anion gap JI3 u i3RX ; o “ serum HC 0 3 Jl J ^Lfl jaUl JLJb 

gap-gap Jli 

indicates the coexistence of a normal AG metabolic acidosis 0*3 « 0^13 j* Jsl glLus 
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« (jisa jUa*s>-b 

« High anion gap metabolic acidosis djo* cal 

« gap gap Jl ij 3 A 1 * 

^ high anion gap metabolic acidosis doit cji <^£0 «c*sdb gap-gap Jl 3 J • 

Normal AGMA 3 « HAGMA eUic. CJI <^£0 « J 1 P-I 3 ,> jsl OjJb gap-gap Jl 3 J • 

Mixed metabolic acidosis la 5 


« metabolic acidosis and alkalosis 
lilab alkali tt, 

high anion gap metabolic acidosis o^s i 
« AG Jl g Sib^fl i>» Js) (j (jaflJI 

J-° I ^ gap-gap JI 3 

<c JUl>3 

« High anion gap metabolic acidosis 0^-3 i 
yS) u gap-gap Jl C-cifd^ 
coexistence of a metabolic alkalosis 0 L*o 00 


a ^U 4 pjl 41^3 4 JJ 

v_jj b Jui>3 « J^»3 J3S0 ^3^3^! oj b 

^. ^ 3!! 0 ba^JciS v a■ t ->q 3J ..dJ cb V u ^.Ul ^3• bi' J^aQ> cb| (( ^j&I 

2017 jjtb 6 4sapJI ^3 ^ 23 : 54 itUJI 

The excellence of this tafreegh does not only lie in its simple read, understand and recall way, 
but in the fact that it was written with the love of giving and passing knowledge. Graciously 
accept this tafreegh, for as we can only give ourselves by giving away to others. 

d£>j£i m l a) ^i^-U bjj-t 
iLJaJI ilj^l gjj A) HsxJuo 

pQ/dr.tafreegh 

www.facebook.com/dr.tafreegh 

4 ii) J 

3 ! d&Ju aJ gjtS ^1 IS) 

icJaJI 

JUaijl <tULJ db* j^lp- Ccu^3 
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J3JU 3I jJuail jS'Ju 
jL^>3J io3Jb4,l j) ^41 
io3Jb^o Jlo3^ dbl (wuua^I^ 

4jbl jSb jrC^JI j-° db dill j)^ 

^LwVJ ioJL^ g J3^i3 

dJLO 3I <LaJ^ 3I 4^wl t^tei'b jijj-o (J l^um) J3&3 
^jjSUl ^ 4 ^ 3 ) LaJli* LUp Js^l ^Ul 
jy>\ ^4ltl 
© la> 
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